The effect of overexpression of Dlx2 on the migration, proliferation and osteogenic differentiation of cranial neural crest stem cells.
Craniofacial skeleton mainly originate from the cranial neural crest stem cells (CNCCs), which is a subpopulation of neural crest stem cells (NCCs). Dlx2, a member of the homeodomain family of transcription factors, plays crucial roles in the development of the CNCCs derived craniofacial skeleton. Previous reports reveal that Dlx2-targeted null mutation resulted in anomalies in the skeletal derivatives of CNCCs in mice. Dlx2 overexpression in ova disturbed the migration and differentiation of affected CNCCs and induced the development of ectopic skeleton elements. However, whether Dlx2 overexpression can impair the morphogenesis of CNCCs derived craniofacial skeleton in vivo has not been explored. Here, we generated a transgenic mouse overexpressing Dlx2 in NCCs (Wnt1Cre::iZEG-Dlx2). The Wnt1Cre::iZEG-Dlx2 embryos showed decreased cell proliferation, increased cell apoptosis, abnormal chondrogenesis and impaired osteogenesis within the CNCCs population, resulting in obvious craniofacial defects that ranged from a cleft lip and midfacial clefts to neural tube defects and exencephaly. Adult Wnt1Cre::iZEG-Dlx2 mice showed nasal and premaxillary hypoplasia and spinal deformities. These findings reveal that Dlx2 overexpression in NCCs may be a new pathogenesis of facial cleft and spinal kyphosis in mammals, and may offer us a useful model organism to find suitable therapy methods for these genetic defects that may be different from the traumatic defect and resected defect.